2. Synthetic procedures and characterization of intermediates
Preparation of (R)-N-benzyl-2-fluoro-3-phenylpropan-1-amine 5 1 The catalyst (S)-2-[bis-(3,5-bistrifluoromethyl-phenyl)-trimethylsilanyloxy-methyl]-pyrrolidine (137mg, 0.23mmol) and 3-phenylpropanal 4 (6.16 g, 46mmol) were stirred at ambient temperature in MTBE (60 mL) for 10 min before the addition of N-fluorodibenzenesulfonimide (NFSI) (14.49 g, 46mmol). The reaction mixture was then stirred for 16 h at ambient temperature. The mixture was then concentrated under reduced pressure for remove most of the organic solvent, diluted with 30 mL n-hexane and filtered through a pad of celite, eluting with MTBE(30 mL). The mixture was then concentrated under reduced pressure to remove most of the organic solvent again. After dilution of the crude mixture with CH2Cl2 (60 mL)，benzylamine (6.54mL, 60mmol) and anhydrous Na2SO4 (3.0g) was added at 25℃. The reaction mixture was then stirred for 1 h at ambient temperature. The mixture was then concentrated under reduced pressure, the crude mixture was added with MeOH (50mL) and two drops aqueous methyl orange solution. The solution was cooled to 0 ℃, followed by the addition of NaBH3CN (4.40 g, 70 mmol), then aqueous HCl (3N) was added dropwise slowly when the reaction was yellow and stopped added dropwise when the reaction is red. When the yellow no longer appear, the reaction was quenched with aqueous Na 2 CO 3 (2M) until the solution was around pH 10 and extracted thrice with EtOAc, dried over Na 2 SO 4 , filtered and concentrated in vacuo. Purification by flash column chromatography with silica gel (PE : EA = 4:1) to afford (R)-N-benzyl-2-fluoro-3-phenylpropan-1-amine 5 as a yellow oil (10.38 g, 93%) . which was determined to be >99% ee by chiral HPLC analysis. (Chiralcel® IC, Isocratic 5% i-PrOH/Hexanes, tR (minor) = 9.06 min, tR (major) = 11.11 min). 129.4, 128.6, 128.5, 128.2, 127.1, 126.7, 94.1(d, J = 170.9 Hz), 53.8, 52.4 (d, J = 21.3 129.2, 128.4, 128.3, 128.3, 128.0, 126.9, 126.5, 93.9 (d, J = 172. Preparation of (R)-N-benzyl-2-fluoro-3-phenylpropan-1-amine 3 3
The (S)-N-benzyl-2-fluoro-3-phenylpropan-1-amine 5 (2.80g, 11.57mmol) was dissolved in methanol (10mL) and hydrogenolysis was carried out in presence of 10 wt% Pd/C (280mg) and AcOH (1.0mL) under the hydrogen pressure at room temperature. After 24 h, the catalyst was filtered through celite and the celite washed with methanol (3 x 10 mL).
The solution was then concentrated under reduced pressure, the crude mixture(the primary amine) was added with phthalic anhydride (1.71g, 11.57 mmol), AcOH (0.92 mL,16 mmol) and toluene(30 mL). The reaction mixture was heated (130℃) to reflux for 12 h. The reaction was quenched with aqueous NH4Cl and extracted thrice with EtOAc, dried over Na 2 SO 4 , filtered and concentrated in vacuo. Purification by flash column chromatography with silica gel ( PE : EA = 10 : 1) to afford (S)-2-(2-fluoro-3-phenylpropyl)isoindoline-1,3-dione 3 as a white solid (2.08 g, 64%). 3028, 2929, 1958, 1773, 1715, 1497, 1424, 1396, 1320, 1259, 1190, 1026, 1005, 828, 792, 721, 712, 530 (cm J = 13.3, 18.5, 35.5, 49.5 Hz, 1F Synthesis of 2-(3-fluoro-3-phenylpropyl)isoindoline-1,3-dione 8 and 2-(3-oxo-3-phenylpropyl)isoindoline-1,3-dione 9
A 100 mL round-bottom flask equipped with a magnetic stir bar was charged with Selectfluor (1.912 g, 5.4 mmol), xanthone (44 mg, 0.225 mmol) and the 2-(3-phenylpropyl)isoindoline-1,3-dione 7 (1.19 g, 4.5 mmol). Then anhydrous acetonitrile (30 mL) was added. The reaction mixture was strictly degassed five times by freeze-pump-thaw cycles, and irradiated with a 26 W black light bulb at 25 ℃ for 24 h. The reaction was quenched with H2O (20mL) and extracted thrice with EtOAc, dried over Na 2 SO 4 , filtered and concentrated in vacuo. Purification by flash column chromatography with silica gel (petroleum : ethyl acetate = 12 : 1) to afford 2-(3-fluoro-3-phenylpropyl)isoindoline-1,3-dione 8 as a white solid ( 955mg, 75% ) and 2-(3-oxo-3-phenylpropyl)isoindoline-1,3-dione 9 as a colorless oil ( 138mg, 11% ). : δ 197.4, 168.2, 136.3, 134.0, 133.4, 132.1, 128.7, 128.0, 123.3, 36.8, 33.5 . {Reported The 3-phenylpropanal 4 (3.08g, 23mmol) was diluted with MeOH (40mL)， NaBH4 (1.748g, 46mmol) was added slowly at 0℃. The reaction mixture was then stirred for 1 h at ambient temperature. The mixture was then concentrated under reduced pressure to afford 3-phenylpropan-1-ol. The crude 3-phenylpropan-1-ol (1.0g, 7.3mmol) was diluted with CH 2 Cl 2 (20mL), Et3N(2.8mL, 20mmol) 2696, 1872, 1667, 1640, 1548, 1435, 1073, 1043, 940, 932, 888, 798, 683, 607 10a, 10b, 10c and 11a, 11b, 11c General procedure for the photolytic benzylic monofluorination reaction. To a 10 mL round-bottom flask with Selectfluor (71mg, 0.2 mmol, 2.0 equiv) was added anhydrous acetonitrile (2 mL), 9-fluorenone (0.005 mmol, 0.9 mg), and the reaction substrate (0.1 mmol, 1.0 equiv) under nitrogen. The reaction mixture was strictly degassed five times by freeze-pump-thaw cycles, and irradiated with a 26 W CFL at 27℃ for 48 h. The crude yield was determined by 19 F NMR using benzotrifluorideas an internal standard. The reaction mixture was then poured into diethyl ether (10 mL), filtrated, concentrated and purified by flash column chromatography with silica gel (PE : EA = 20:1) to afford 12a 11 (61%), 12b 9 ( 55%) and 12c (63%) as a colourless oil.
11 Amaoka, Y.; Nagatomo, M.; Inoue, M. Org. Lett.2013 Lett. , 15, 2160 3-fluoro-3-phenylpropyl pivalate 12c IR (neat) νmax 2972, 2570, 1715, 1691, 1579, 1532, 1287, 1103, 1086, 945, 825, 658, 546 (cm A 250 mL round-bottom flask equipped with a magnetic stir bar was charged with Selectfluor (6.25g, 17.65mmol) , xanthone (346.3mg, 1.76mmol) and the (S)-2-(2-fluoro-3-phenylpropyl)isoindoline-1,3-dione 3 (1.0g, 3.53mmol). Then anhydrous acetonitrile (120 mL) was added. The reaction mixture was degassed five times by freeze-pump-thaw cycles, and irradiated with a 26 W black light bulb at 60 ℃ for 24 h. The reaction was quenched with H 2 O (20mL) and extracted thrice with EtOAc, dried over Na2SO4, filtered and concentrated in vacuo. Purification by flash column chromatography with silica gel (n-hexane : CH2Cl2 : ethyl acetate = 35 : 2 : 2) to afford 2 as a white solid (457mg, 43%) and 15 as a colorless oil (50mg, 5%) and a mixture of 14 (major) and 3 (minor),. Then the mixture of 14 and 3 purification by flash column chromatography with silica gel (n-hexane : dioxane : = 15 : 1) to afford 14 as a white solid (297mg, 28%) and recovered starting material 3 (100mg). (ddddd, J = 3.6, 4.5, 9.1, 19.3, 48.3 Hz, 1H), 4.16 (ddd, J = 9.1, 11.9, 21.2 Hz, 1H), 3.73 (ddd, J = 3.6, 14.7, 29.0 Hz, 1H); 86 (m, 2H), 7.73 (m, 2H), 5H), 5.57 (ddd, J = 46.2, 19.2, 4.5 Hz, 1H), 5.12 (ddddd, J = 48.2, 19.3, 9.1, 4.5, 3.6 Hz, 1H), 4.17 (ddd, J = 14.5, 12.2, 8.9 Hz, 1H), 3.74 (ddd, J = 28.7, 14.5, 3.6 Hz, 1H); 13 C {1H} NMR (50 MHz, CDCl3) δ 168. 1, 134.8 (dd, J = 20.5, 4.1 Hz), 134.5, 132.1, 129.7 (d, J = 2.0 Hz), 129.0, 126.9 (d, J = 6.4 Hz), 123.8, 92.7 (dd, J = 180.5, 19.4 Hz), 90.4 (dd, J = 184.9, 22.7 Hz), 38.6 (dd, J = 23.8, 6 .5 Hz);
2-((2R
,
19
F NMR (282 MHz, J = 46.4, 19.1, 12.4 Hz, 1F), J = 48.3, 28.7, 19.2, 11.8, 12.4 Hz, 1F) ; = 4.3, 12.9, 46.4 Hz, 1H), 5.11 (ddddd, J = 3.9, 3.9, 8.5, 16.5, 47.8 Hz, 1H), 4.16 (ddd, J = 8.8, 13.3, 14.4 Hz, 1H), 3.87 (ddd, J = 3.4, 14.4, 29. 3 Hz, 1H); J = 16.5, 16.5, 46.5 Hz, 1F), 1F) . 84 (m, 2H), 7.72 (m, 2H), 5H), 5.70 (ddd, J = 46.4, 12.8, 4.3 Hz, 1H), 5.13 (ddddd, J = 47.4, 16.4, 8.6, 4.2, 3.6 Hz, 1H), 4.18 (dddd, J = 14.5, 12.6, 8.8, 0.6 Hz, 1H), 3.89 (dddd, J = 19.5, 14.5, 3 .5, 0.6 Hz, 1H); 2928, 2855, 1772, 1717, 1486, 1467, 1457, 1419, 1395, 1363, 1279, 1223, 1188, 1080, 971, 888, 758, 720, 700, 647, 530 167.8, 134.3, 133.9, 131.8, 129.1, 129.0, 128.9, 123.5, 89.5 J = 22.4, 29.5, 48.3 Hz, 1F) . 
